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CENTTmWC'CENTER 

AU6 3 0 20Q7 

IN THE CLAIMS: «wf 

1. (currently amended) A method for producing 
polycrystalline silicon, the method comprising: 

forming a film of amorphous silicon; 

using a 2N-shot laser irradiation process to form 
polycrystalline silicon in a first area of the film, where the film is exposed 
to a series of 2-6hot laser irradiation steps, where N is greater than 1 and 
equal to the number of steps, and where for each step, the direction of 
lateral gr o wth is rotated 90° with respect to a previous sten wh o re oach 
oorioo includoG N numbox of stops of latorol growth in a first direction and 
N number of stops of lateral growth in an orthogonal direetiono ; 

selecting a second area, included in the first area; and, 

using a directional solidification (DS) process to anneal the 

second area. 

2. (currently amended) The method of claim 1 
wherein exposing the film to a series of 2-shot laser irradiation steps 
includes: 

in a first step oach scries , projecting a first laser beam 
through a[[n]] jpLrst aperture pattern oriented in a first direction with 
respect to the film N number-of - irradiationB ; and, 

in a second step subsequent to the N numbe r of irradiations 
in the firot diroQtion , projecting the first laser beam through a[[n]] second 
aperture pattern oriented in a second direction, orthogonal to the first 
directio n^ N numbor of irradiation s. 
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3. (original) The method of claim 2 wherein using a 
2N-8hot laser irradiation process to form polycrystalline eilicpn in a first 
area of the film includes forming in the first area: 

a first plurality of parallel grain boundaries oriented in the 
first direction and having consecutive grain boundaries equally spaced by 
a first width; and, 

a second plurality of parallel grain boundaries oriented in the 
second direction and having consecutive grain boundaries equally spaced 
by a second width. 

4. (original) The method of claim 3 wherein forming 
first and second plxiralities of grain boundaries having respective 
consecutive grain boundaries equally spaced by first and second widths, 
respectively^ includes: 

selecting the first width in a range of 0,1 microns (fim) to 100 

^m; and, 

selecting the second width in a range of 0.1 fxm to 100 jxm. 

5* (original) The method of clciim 4 wherein selecting 
the first and second widths in respective ranges of 0.1 \im to 100 jim 
includes: 

selecting the first width in a range of 0.1 jim to 0.6 fim; and, 
selecting the second width in a range of 0,1 urn to 0,6 jim. 

6. (original) The method of claim 5 wherein selecting 
the first and second widths in respective ranges of 0*1 fira to 0,6 jim 
includes: 
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selecting the first width in a range of 0.3 \xm to 0,6 ^m; and, 
selecting the second width in a range of 0.3 jim to 0.6 fxm, 

7. (original) The method of claim 4 wherein selecting 
the first and second widths in respective ranges of 0.1 jim to 100 fim 
includes: 

selecting the first width in a range of 0.6 jim to 10 (ixn; and, 
selecting the second width in a range of 0.6 [im to 10 ^m. 

8. (original) The method of claim 4 wherein selecting 
the first and second widths in respective ranges of 0.1 fim to 100 \iin 
includes: 

selecting the first width in a range of 10 jim to 100 ^lm; and, 
selecting the second width in a range of 10 \im to 100 jim, 

9. (original) The method of claim 3 wherein forming 
first and second pluralities of grain boundaries with first and second 
widths, respectively, includes selecting the first and second widths to be 
equaL 

10. (currently amended) The method of claim 3 
wherein N = [[1]] 2. 

11. (currently amended) The method of claim 3 
wherein using a DS process to anneal the second area includes: 

subsequent to forming polycrystalline silicon in the first area, 
selecting a third aperture pattern; 
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orienting [[an]] the third aperture pattern in the first 
direction; ^ 

projecting a second laser beam through the third aperture 
pattern as follows: 

advancing the third aperture pattern in the first 

direction; 

projecting the second laser beam through the third 
aperture pattern; and, 

sequentially annealing portions of the second area; 

and, 

selectively removing grain boimdaries in the second area. 

12. (original) The method of claim 11 wherein 
selectively removing grain boundaries in the second area includes: 

smoothing ridges formed by the first and second 
pluralities of grain boundaries; and, 

removing grain boundaries with the exception of first 
plurality grain boundeiries. 

13. (original) The method of claim 12 wherein selecting 
the second area includes: 

selecting a first pair of sides parallel to and located between . 
first plurality grain boundaries; and, 

selecting a second pair of sides parallel to and located 
between second plmrality grain boundaries. 
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14. (previously presented) The method of claim 13 
wherein selecting a first pair of sides located between first plurality grain 
boundaries includes co-locating at least one first pair side on a &xet 
plurality grain boundary. 

15* (previously presented) The method of claim 13 
wherein selecting a first pair of sides located between first plurality grain 
boundaries includes selecting a first pair of sides located between 
consecutive grain boundaries firom the first plurality of grain boundaries. 

16. (previously presented) The method of claim 15 
wherein selecting a first pair of sides located between consecutive first 
plurality grain boundaries includes co-locating at least one first pair side 
on a consecutive first plurality grain boundary, 

17. (previously presented) The method of claim 13 
wherein selecting a second pair of sides located between second plurality 
grain boundaries includes co-locating at least one second pair side on a 
second plxiraKty grain boundary. 

18. (previously presented) The method of claim 1 1 
wherein using the 2N-shot laser irradiation process to form 
polycrystalline silicon in the first area of the film includes performing a 
final laser irradiation shot in the first direction. 

19. (currently amended) The method of claim 11 
wherein projecting a first laser beam through the first and second 
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aperture patterns in tho first and accond diroctiono includes using a first 
excimer laser source with a wavelength between 248 nanometers (nm) 
and 308 nm to supply the first laser beam; and, 

wherein projecting a second laser beam through the third 
aperture pattern in tho firot direction includes using a second excimer 
laser source with a wavelength between 248 nm and 308 nm to supply the 
second laser beam. 

20. (currently amended) The method of claim 11 
wherein projecting a first laser beam through the first and second 
aperture patterns in tho first and o ocond diroctions includes projecting the 
first laser beam for a pulse duration of up to 300 nanoseconds (ns); and, 

wherein projecting a second laser beam through the third 
aperture pattern in tho first dirccti ^ includes projecting the second laser 
beam for a pulse duration of up to 300 ns. 

21. (currently amended) The method of claim 20 
wherein projecting a first laser beam through the first and second 
aperture patterns in tho firot and oocond dirootions includes projecting the 
first laser beam for a piilse duration of up to 30 ns, 

22. canceled 

23. (currently amended) The method of claim 20 
wherein projecting the second laser beam through the third, aperture 
pattern in tho fiyst - diroction includes projecting the second laser beam for 
a pulse duration of up to 30 ns. 
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24. canceled 

25. (cTirrently amexided) The metliod of claim 3 
wherein using a 2N-shot laser irradiation process to form polycryetalUne 
silicon in a first area of the film includes: 

exposing the first area to a first energy density from the first 

laser beam; 

projecting a third laser beam, with a second energy density, 
onto the first area; and, 

wherein annealing the fir o t area in rcgponsc to the first and 
second energy densities employed o n the first area cause annealing of the 
first area . 

26. (original) The method of claim 25 wherein 
projecting a third laser beam onto the first area includes projecting, fi'om 
a solid state laser source, a third laser beam with a wavelength of 532 nm 
and a pulse duration of between 50 ns and 150 ns. 

27. (original) The method of claim 25 wherein 
projecting a third laser beam onto the first area includes projecting, from 
a carbon dioxide (COiz) laser source, a third laser beam with a wavelength 
in a range of 10.2 \xm to 10,8 |im and a pulse duration of up to 4 
milliseconds (ms). 
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28. (currently amended) The method of claim 3 - 
wherein using a 2N-shot laser irradiation process to form polycrystalline 
silicon in a first area of the film includes exposing: 

the first area to a fourth energy density £rom the first laser 

beam; 

exposing the first area to a first lamp light having a fifi:h 
energy density; and 

wherein annoaling tho fijst aroa in rooponeo to the jfourth 
and fifth energy densities employed on the first area cause annealing of 
the first area > 

29. (original) The method of claim 28 wherein exposing 
the first area to a first lamp li^ht includes exposing the first area to light 
firom an excimer lamp with a wavelength less than 550 mn. 

30. (previously presented) The method of claim 28 
wherein exposing the first area to a first lamp light includes exposing the 
substrate underlying a first bottom surface of the amorphous silicon film 
first area. - 

31. (previously presented) The method of claim 28 
wherein exposing the first area to a first lamp light includes exposing a 
first top surface of the amorphous silicon film first area. 

32. (currently amended) The method of claim 11 
wherein projecting a second laser beam to anneal the second area 
includes: 
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exposing the second area to a seventh energy density from 
the second laser beam; 

projecting a fourth laser beam onto the second area having 
an eighth energy density; and, 

wherein annealing the oocond area in rogponsc - to the seventh 
and eighth energy densities employed on the second area cause annealing 
of the second area . 

33. (original) The method of claim 32 wherein 
projecting a fourth laser beam onto the second area includes projecting, 
from a solid state laser soxirce, a fourth laser beam with a wavelength of 
532 nm and a pulse duration of between 50 ns and 150 ns. 

34. (original) The method of claim 32 wherein 
projecting a fourth laser beam onto the second area includes projecting, 
from a CO2 laser source, a third laser beam with a wavelength in a range 
of 10.2 ^m to 10.8 \im and a pulse duration of up to 4 ms. 

35. (currently amended) The method of claim 11 
wherein projecting a second laser beam to anneal the second area 
includes: 

exposing the second area to a tenth energy density from the 
second laser beam; 

exposing the second area to a second lamp Ught having an 
eleventh energy densiiy; and 



SLA770_response4.doc 13 

PAGE 13l3S'RCVDATm007 5:59:24 PM [Eastern Daylight Time]'SVR:USPTO-E^^ 



08/30/2087 13; 52 8584519869 



LAW OFFICE OF G MALI 



PAGE 14/36 



whereiix aimoalmg tho socond aroa in ro g poa se -to the tenth 
and eleventh energy densities employed on the secoad area cause 
fttmealing o f the second area, 

36. (original) The method of claim 35 wherein exposing 
the second area to a second lamp light includes exposing the second area 
to light from an excimer lamp with a wavelength less than 550 xuxx. 

37, (previously presented) The method of claim ^5 
wherein exposing the second area to a second lamp light includes exposing 
the suhstrate underlying a bottom surface of the amorphous silicon film 
second area. 

38, (previously presented) The method of claim 35 
wherein exposing the second area to a second lamp light includes e3q)osing 
a top surface of the amorphous silicon film second area. 

39. (currently amended) The method of claim 11 
further comprising: 

forming a transparent substrate; 

forming a diffusion barrier overlying the substrate and 
underlying a portion of the Gbxk of the amorphous silicon defined bv the 
first area; 

the method further comprising: 

subsequent to annealing the second area^ forming in the 
second area, a transistor channel region with a length oriented in the first 
direction/ and a width; 
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forming in the first area, source and drain regions adjacent 
to, and interposing the transistor channel region; 

forming a gate dielectric layer overlying the transistor 
channel, source, and drain regions, the dielectric thickness in a range of 
20 angstroms (A) to 500 A over the channel region; and, 

forming a gate electrode overlying the gate dielectric layer. 

40. (previously presented) The method of claim 39 
wherein forming a channel region with a length includes forming the 
channel length with a first pair of sides parallel to and located between a 
pair of grain boundaries firom the first plurality grain boundaries; and, 

wherein forming a channel region with a width includes 
forming the chaimel width with a second pair of sides parallel to and 
located between a pair of grain boundaries from the second plurality grain 
boundaries. 

41. (previously presented) The method of claim 40 
wherein forming the channel length with a first pair of parallel sides 
includes co-locating at least one side firom the first pair on one of the grain 
boundaries from the first plurality of grain boundaries. 

42. (previously presented) The method of claim 40 
wherein forming the channel length with a first pair of parallel sides 
includes forming the channel length with a first pair of parallel sides 
located between a pair of consecutive grain boundaries firom the first 
plurality of grain boundaries- 
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43. (previously presented) The method of claim 42 
wherein forming the chaimel length with a first pair of parallel sides 
includes co-locating at least one side from the first pair on one of the grain . 
boundaries from the first plurality of grain boundaries. 

44. (previously presented) The method of claim 40 
wherein forming the channel width with a second pair of parallel aides 
includes co-locating at least one side from the second pair on one of the 
grain boundaries from the second plurality of grain boxmdaries. 

45-64. canceled 
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